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Pe3ynbTaThl DKCIeprUMEHTOB Kak B cllydae CKpPBITON oryMapKoBcko QP-Monenu, Tak u
B CIyuyae CKpBITOH MONyMapKOBCKOW MoJenu (epriocCOHOBCKOTO THMA TOKa3zamu, dTo
Haumyurmed!  MOAENbI0 B CMBICTE  YHOMSIHYTBHIX — KPUTEpPHEB ISl  KakJIol w3
IIOCTIEIOBATENBHOCTEH SABISIETCA MOJIENB, KOTOPOI OHa OBLTa CreHEpUPOBaHa.
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OCOBEHHOCTHU PACHPEJAEJIEHUS SJEKTPUYECKOIO IIOJISA B
ABTOOMUCCUOHHBIX HAHOCTPYKTYPAX C KATOAOM B ®OPME JIE3BU S
N3 SIC C INIEHKAMU 'PA®EHA

Kutses WM.JI., Ceernuunsii A.M., Bonko E.IO., Cmupumono O.b., HOxwubrit
dbenepanphorit yausepcutet (Poccrs)

In this work cathodes in the form of a blade based on graphene films on silicon carbide
are researched. The simulation of distribution of the electric field strength in field emission
structure was carried out. The influence of constructional parameters of field emission cathode
on the electric field strength was determine. Amplification of electric field strength in the ends
of blade cathode was identified.

I'paden nHa xapbume KpeMHHUS — TMEPCIEKTHUBHBIA MaTepual aBTOIMUCCUOHHOU
snekTpoHuku (Oxpumenko O.b. u ap., 2012, c. 335-342). ABTOKATO/ILI HAa €70 OCHOBE 00Iaal0T
MeXaHUYecKOlM MPOUYHOCTHIO, BBICOKHMH 3HAYSHUSIMH TEIJIOMPOBOTHOCTH, pPaTHAIMOHHOM
CTOUKOCTH, OBICTpOJeiicTBHeM M cTabuasHOCTRIO mapameTpoB mireHkH (Lee C. et al, 2008,
c. 385-388). BaxxHbIM (aKTOpOM, BIUSAIOMNUM Ha CTAOMITEHOCTh aBTOIEKTPOHHON SMUCCHN B
Ne3BUIHBIX aBTOKATOJ/aX, SBISAETCS OJHOPOJHOCTH BIEKTPUUYECKOTO TOINS MO SMUTHPYIOIIeH
noBepxunoctd (Ceetnmuunsiii A.M. u ap., 2015, c. 225-236.).

B paboTe nccneoBaHbl aBTOAMUCCHOHHBIE KaTOBI B (hopMe NTe3BUS U3 KapOu1a KpeMHUS
¢ mimeHkaMu Tpadena (puc. 1). Jlng ompesnencHus BIUSHAS TEOMETPUUECKUX MapaMeTPOB
KaTo/ia B hopMe JIe3BUS U3 KapOu/1a KpeMHUS ¢ TNIeHKaMu Tpad)eHa MpoBeIeHo MOJIeTupoBaHe
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pacipeaeneHus HaupsHKEHHOCTH YIIEKTPHUECKOTO TOMSL MEXAY KaToA0M M aHOJAOM METOJIOM
KOHEUHBIX neMeHToB (Svetlichnyi A.M. et al, 2015, ¢. 163-167.).
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Pucynok 1 — Obuuil 610 a8mosmMuccUoOHH020 Kamood 6 (hopme 1e36us

bruti 3a/1ansl clienyolye TpaHHYHbIE YCIOBHS TIEPBOTO poja: JUIs TpaHull anoja — Ua =
const; nms rpanur] katoga — Uk = const; nng rpanut] aBroamuccruonHoit suetiku — Uy = 0.
MonenupoBanue MPOBOIUINA TIPH Pa3NUUHBIX 3HAYSHUIX pajuyca 3aKpyTrIeHUs BEPITHHBI
karoja (r) u MexdmekTpoaHoro paccrosaud (d): r — 10-30 am, d — 10-50 am.

Jlng ompenenenns BIUSHUS pajanyca 3aKpyTrIeHHs Ha HAPSKEHHOCTH AIIEKTPUUYECcKOro
MONIT B MEXDIIEKTPOJHOM 3a30pe OBITM WCHONB30BaHBI CHENYIONHEe 3HAYSHHS: Pa3HOCTh
notermnuanos U = 4 B, mexanekrpoanoe pacctogaue d = 20 HM, BBIcOTa KaTo/ia h = 3 MKM,
MOIYyTOJI pacTBOpa TPEeYroJbHUKA, 00pa3yIolero nomnepeunoe ceuenue ne3pus o = 10°. Jlna
MOJIETUPOBAHUS  DJIEKTPUUYECKOTO TOJNSL B CTPYKTypaX C pa3lTUUHBIMH  3HAYCHHSMU
MEXDIIEKTPOTHOTO PACCTOSHUS OBLTH UCTIONB30BAHEI CIIEAYIONINE 3HAYSHUS: paTNyC 3aKpyTIIeHHS
BepIUHEI e3Bus r = 10 HM, pa3HocTs notentmanoB U =4 B, MexxanekTpoHoe pacctosaue d = 10
— 50 mM, BeIcOTAa KaTofa h = 3 MKM, MOITYyron pacTBopa TpeyTrolbHUKA, 00pa3yioIero
nomnepeyvHoe ceuenne ne3sus o = 10°.

W3 pe3ynpTaToB MOAETHPOBAHNS BRISABIEHO YCUIICHHUE HAMPSKEHHOCTH IEKTPUUECKOTO
TOJISL Ha Kpasx aBTOIMHUCCHOHHOTO KaToja B (hopMe ne3Bud (puc. 2). IlocTpoeHsI 3aBUCUMOCTH
HAMPSDKEHHOCTH TOMSL OT pajdyca 3akpyTieHHs BepIiuHBl JNe3Bus E(r) W 3aBUCHMOCTD
HAMPSDKEHHOCTH TIONS OT MEXKINEKTpoiHoro paccTosuus E(d). Beimonten anamutiuyeckuii pacueT
HAMPSDKEHHCTH AIEKTPUYECKOTO MO B CTPYKTYpax € JIe3BUUHBIM aBTOKATOAOM. 3aBUCHUMOCTH,
MOTyYeHHbIE B Pe3yIbTaTe MOJIETUPOBAHUS U aHATUTHUECKOTO pacyeTa, IMEIOT CXOKUM XapakTep.
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Surface: Electric field norm (V/m) Contour: Electric potential (V) Line Graph: Electric field norm (V/m)

Electric fleld norm (V/m)

Pucynox 2 — Pacnpeoenenue s1exmpuieckozo nojis 8 agmodIMUCCUOHHOM KAmooe ¢

paouycom 3axkpyenenus ie3eus 10 um
VYcunenve HaPsHDKEHHOCTH TIONS Ha KPasiX SMUTHPYIOIIEH MOBEPXHOCTH MOXHO OOBSCHUTH
BIHSTHAEM (P deKTa FIKPaHUPOBAHUS, aHATIOTHIHOTO () (PEeKTY SKPaHUPOBAHUS, TPHUCYTCTBYIOMIEMY
B MaTpuIle aBTOOMUCCHOHHBIX KaTOJIOB B ()OpMe OCTpHs. ABTOPMHUCCHOHHEIN KaTon B (Gopme
Ne3BUsl MOXHO TPEJICTABUTH B BHJIE MHOXKECTBA KaTOJOB B (JOPME OCTPHUS, BHICTPOSHHEBIX B
TUHUIO, pabouas KpPOMKa JIe3BHS KaTo/la WMeeT HaHOpa3MepHBIe BBICTYIHBI, SBISIOIIACCS
OT/IETHFHBIMHA TIEHTpaMH SMHUCCHU. BimsHue nmanHoro s¢ddekra cHIKaeTes ¢ yBeTHYeHUEM
pajuyca 3aKpyriIeHus KpaeB JIe3BHL.

Pe3ynpTatel paboTBl OBLTH MONYYEHBI € WCMONB30BaHHEM obopynoBanus [lenTpa
KOJJIEKTUBHOTO TOJIG30BaHUS W HAy4HO-00pa3oBaTeNbHOro IMeHTpa «HaHoTexHomormm»
HOxuOTrO denepansHOro yHUBEepcHUTeTa. MecnenoBane BEIMOMHEHO B paMKaX MPOEKTHOM YacTH
rOCy/IapCTBEHHOTO 3a7aHus B cepe HayuHOU AeaTenpHoCcTH (3amanue Nel6.1154.2014/K).
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N3IOTOBJIEHUE U UCCIEJOBAHUE MAKETA CEHCOPA TA30B C
YYBCTBUTEJIbHbBIM 3JIEMEHTOM HA OCHOBE MACCUBA BEPTUKAJIBHO
OPUEHTUPOBAHHBIX YIJIEPOAHBIX HAHOTPYBOK /IS I'A30B CH4, CO,
CO2

Kmumun B.C., Cemeno A.C., FOxuwlit penepansuslii yauBepcuteT, Poccus

Abstract. This work is dedicated to the manufacture and study the layout of the ionization
sensor with a gas sensor based on vertically aligned arrays of carbon nanotrbok. The work has
been featured custom layout, as well as the measured characteristics that show the high
efficiency of the proposed invention.
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